Functional role of TRPV4-KCa2.3 signaling in vascular endothelial cells in normal and streptozotocin-induced diabetic rats.
The small conductance and intermediate conductance Ca(2+)-activated K(+) channels are known to be involved in the endothelium-dependent hyperpolarization. Ca(2+) entry into endothelial cells stimulates these channels, causing membrane hyperpolarization in endothelial cells and underlying smooth muscle cells. In the present study, with the use of coimmunoprecipitation and double immunolabeling methods, we demonstrated a physical interaction of transient receptor potential vanilloid 4 (TRPV4) with K(Ca)2.3 in rat mesenteric artery endothelial cells. Acetylcholine and 4α-PDD mainly acted through TRPV4-K(Ca)2.3 pathway to induce smooth muscle hyperpolarization and vascular relaxation. K(Ca)3.1 was also involved in the process but at a much lesser degree than that of K(Ca)2.3. Stimulating TRPV4-K(Ca)2.3 signaling pathway also increased local blood flow in mesenteric beds and reduced systemic blood pressure in anesthetized rats. In streptozotocin-induced diabetic rats, the expression levels of TRPV4 and K(Ca)2.3 were reduced, which could be an underlying reason for the dysfunction of endothelium-dependent hyperpolarization in these animals. These results demonstrated an important physiological and pathological role of TRPV4-K(Ca)2.3 signaling pathway in vascular endothelial cells.